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Limits on health care resources mean that 
resource allocation decisions should be guided 
by considerations of cost in relation to benefits. 
A method of economic evaluation, (cost-utility 
analysis) was used to evaluate the costs and 
benefits of a physiotherapy outpatient 
department. The quality of life of 56 patients 
was measured before and after physiotherapy 
intervention and the costs of the treatment 
compared with the benefits gained. Within the 
limitations of the study, physiotherapy was 
found to be good value for money compared 
with other health care interventions, with 
treatment for chronic conditions such as back 
pain, neck pain and osteoarthritis representing 
better value for money than treatmentfor acute 
conditions such as strains and sprains and 
fractures. 
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Evaluation of physiotherapy 
using cost-utility analysis 
Physiotherapists face increasing pressure to evaluate the cost-
effectiveness of the services they 
provide. Evaluation of the effectiveness 
of physiotherapy as a service is scanty 
though it is increasing (Bouter et al 
1990, Hertanu et al 1986). However, 
physiotherapy has not been subjected 
to much economic scrutiny. 
Economics is about the choices 
individuals and society make to employ 
scarce resources that have alternative 
uses. "It analyses the costs and benefits 
of improving patterns of resource 
allocation" (Samuelson 1976 p.5). The 
problems of resource allocation are 
neither new nor restricted to the health 
care sector. In capitalist economies, 
most goods and services are allocated 
through markets, and resource 
allocation is driven by willingness and 
ability to pay. In health care, resource 
allocation is not left to an unregulated 
market and, instead, resource 
allocation and rationing occur at an 
administrative level. Judgements of one 
kind or another are used to set 
priorities, though the values on which 
these are based are rarely made 
explicit. 
Physiotherapy, in common with 
many other health care interventions, 
has its greatest impact on morbidity 
rather than mortality. Thatis, the 
potential benefits of physiotherapy are 
in improving the quality of life of 
patients. This may be achieved by 
alleviating pain, reducing disability or 
preventing further deterioration. 
While the improvement in the quality 
of life of patients undergoing 
physiotherapy is notin dispute, 
measurement of these changes and 
their value is still important. 
The aim of this paper is to present 
the results of an economic evaluation 
of a physiotherapy service. This 
involved a practical application of 
Cost-Utility Analysis (CUA) using 
Quality Adjusted Life Years (QALYs) 
as the measure of outcome to evaluate 
the activities of a physiotherapy 
outpatient service in Sydney's inner 
west. The QAL Y is a summary 
measure of health outcome which 
weighs length of life by its quality 
(Torrance 1987). While the high costs 
of potentially life saving interventions 
can be offset against the high benefits 
gained by patients, interventions which 
offer modest gains in benefits at low 
cost have been shown to be equally 
cost effective (Bryan 1988). 
Physiotherapy may be one such 
intervention. 
Methods 
Patient sample 
The method used for enrolling 
patients in the study was the quota 
method. That is, the first 56 patients 
who agreed to participate were 
enrolled. After the first assessment! 
treatment session, the patient was 
allocated to a diagnostic category by 
the physiotherapist and an individual 
questionnaire was completed. All 
patients were able to be categorised 
into one of the eight different 
categories, as the categories chosen 
represented commonly treated 
conditions in a physiotherapy 
outpatient departnlent. The categories 
included sprains and Strains, overuse 
injuries, tendon injuries and 
dislocations, fractures, low back 
surgery, low back pain, neck pain, 
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rheumatoid arthritis and chronic 
airway limitation. 
Data collection 
Prior to the first treatment, each of the 
56 patients was interviewed. The 
questions addressed their general state 
of health, the particular problem to be 
treated by physiotherapy and the 
perceived effect this had on their 
general health status. 
Approximately three months after the 
completion of a course of treatment, 
each patient was interviewed again, by 
telephone. The same interview 
schedule was used, this time with 
additional questions about the effect of 
physiotherapy on their general health 
status. Two patients were lost to 
follow-up. 
At both interviews, an interpreter was 
used if the respondent could not speak 
English. The same person carried out 
both interviews to minimise observer 
variation in the data collection. 
Two physiotherapists normally staff 
the hospital outpatient department. 
Following a training session, they 
completed the majority of 
questionnaires although four were 
completed by a part-time locum 
physiotherapist. The staff involved had 
between five and 30 years' experience 
as qualified practitioners. The 
physiotherapists were asked to 
categorise the patients, and to estimate 
their health status before treatment, 
after treatment and if no treatment was 
available. 
Measuring health related 
quality of life 
The effects of physiotherapy were 
measured using a health related quality 
of life (HRQOL) index developed by 
Rosser and Watts (1972) and 
subsequently modified by Kind and 
colleagues (1978). 
The Rosser index is easy to use and 
understand. Its classification of ill-
health into disability and distress is 
particularly suitable for physiotherapy, 
where practitioners are used to 
assessing patients in terms of pain and 
dysfunction. In developing the index, 
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Rosser and Kind (1978) asked doctors, 
nurses, economists and health 
administrators to list characteristics 
which differentiated healthy and ill 
people and produced a 32-state 
classification of ill health comprising 
eight levels of disability and four levels 
of distress (see Table 1). 
Each state was then given a valuation 
using a ratio scaling technique ie: all 
states were related to one another on 
an undesirability scale and transformed 
into a matrix with full health taking the 
value one and states of health 
equivalent to death the value zero. 
Valuations were only calculated for 29 
of the 32 states, since it was assumed 
that an unconscious individual cannot 
experience conscious distress. The 
valuations for the completed matrix, 
henceforth referred to as the Rosser 
matrix, are illustrated in Table 2. The 
benefits of any health care intervention 
can now be quantified by mapping a 
group of patients through the health 
states over time. The benefits of 
treatment are equal to the summation 
of the time spent in each health state 
multiplied by their values. 
To measure an individual's score on 
the Rosser matrix, the physiotherapist 
was asked to select the Rosser states 
which best described the patients in 
their care before treatment, three 
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~.table3. 
;~'lIIledian heaftb related qualitf of life (DROOL) scores from 
(physiotherapists. . 
HQR()L scores 
~ ..... . 
fj Patient category 
Before After No 
treatment treatment treatment 
1 Spnrins and strains 
2 Overuse injuries 
3 Tendon injuries 
4Fractnre 
5 Back surgery 
6 Low back pain 
7 Neck pain 
8 Osteoarthritis 
Table 4. 
0.973 
0.986 
0.973 
0.986 
0.986 
0.973 
0.986 
0.986 
Median nALVgains from physiotherapy. 
1 0.991 
1 0.982 
1 0.965 
1 0.986 
1 0.979 
0.995 0.973 
1 0.973 
0.986 0.956 
QALYgains 
Patient category 
1 Strains and sprains 
2 Overuse injuries 
3 Tendon injuries 
4 Fracture 
5 Back surgery 
.. 6 Low badpain 
Median 
03900 
0.1234 
02064 
0.0510 
0.1566 
0.0926 
7 Neck pain 0.1175 
.8 Osteoarthritis 0.2259 
}~9~~~~\··.··: ...............•.... ·········Q·126Q •. : .. 
months after treatment and without 
treatment. The difference between 
outcome scores without treatment and 
after treatment measures the 
improvement in health state brought 
about by physiotherapy. The gain in 
QALYs is the product of this 
improvement in health state and the 
Range 
0.0000-0.1844 
'0.0218-0.4127 
0.0393-0.3281 
0.0273-0.0999 
0.1027-0.2104 
0.0000-0.5279 
0.0367 -0.3005 
0.1158-0.5136 
Number 
of patients 
6 
4 
4 
5 
2 
16 
8 
9 
. ..•....... · •...• O'~OO~(}S279 •... l 
length of time it is expected to last. 
The assessment of QAL Y gains had 
to be based on the physiotherapist's 
judgement as it was considered 
unreasonable to expect patients to 
know what their level of health was 
likely to be in the absence of 
treatment:. To test for any bias in the 
professional's assessment of the 
effectiveness of physiotherapy, the 
patients were also asked to rank their 
own health state before and again three 
months after treatment using the 
Rosser descriptors. Comparisons of the 
before and after scores allowed the 
professional's assessment of 
improvement in QALYs to be 
validated against the patients' 
assessments. 
Measuring costs 
Estimates of the physiotherapy costs 
for the financial year 1990/91 were 
derived from the accounts of the 
hospital. 
Ideally, it is necessary to include both 
the costs of the physiotherapy service 
and costs incurred by patients and their 
families. Costs are direct 
(physiotherapists' time, 
accommodation costs of the outpatient 
department, equipment used in 
treatments, consumables such as 
plaster, splinting materials, 
pharmaceuticals etc, cost of electricity 
used, cleaning and receptionist costs 
and travel costs for patients) and 
indirect (cost oflost production, if any, 
because working patients are attending 
physiotherapy and cost of lost leisure 
or enjoyment incurred by non workers 
attendance at physiotherapy). 
In practice, it was not possible to 
estimate costs comprehensively. Some 
direct costs and all indirect costs were 
excluded. No-one incurred costs as a 
result of losing time from work and 
very few patients (five) used public 
transport. Costing lost production, lost 
leisure time and private travel expenses 
was beyond the scope of this study. 
Service costs were estimated with the 
help of the finance staff at Balmain 
Hospital, Sydney. The average cost per 
visit was calculated. This included 
salary payments to physiotherapists 
and ancillary staff, capital costs, 
equipment costs, coSt of con sum ables, 
electricity, cleaning and receptionist 
costs. 
Treatment costs were incurred over a 
period of time, so costs and benefits 
were discounted. There is no 
consensus about the most appropriate 
.. 
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rate to use, however, conventional 
practice in Australia and elsewhere is 
to use a rate of 5 per cent subject to 
sensitivity analysis. 
Results 
Demographic characteristics 
The patients' ages ranged from 17 to 
84 years, with an average age of 58 
years. None had private health 
insurance covering physiotherapy or 
had been injured at work or in a motor 
vehicle accident. Thirteen of the 
patients (25 per cent) were working, 15 
(27 per cent) were unemployed, two (4 
per cent) were students and 26 (46 per 
cent) were retired. Of the 10 categories 
chosen, categories nine and 10 
(rheumatoid arthritis and chronic 
airway limitation) were not represented 
in this sample as noone with these 
conditions presented for treatment 
during the sampling period. 
Quality of life after 
physiotherapy 
Median HRQOL scores for each 
category of patient are shown in 
Table 3. 
In the physiotherapists' judgement, 
most patients were close to full health 
prior to commencing physiotherapy 
outpatient treatment. Patients with 
sprains and strains, tendon injuries or 
dislocations and low back pain tended 
to have lower quality of life prior to 
treatment. In particular, they were 
assessed as being in more pain than 
those with different diagnoses. 
The physiotherapistS also 
demonstrated knowledge of the natural 
history of the categorised conditions 
by suggesting that patients with sprains 
and strains and fractures would 
generally return to full health even 
without treatment. However, the belief 
was indicated that some conditions, if 
untreated, would result ina significant 
decline in the quality of life of the 
patient. This was the case for 
osteoarthritis,tendon injuries and 
dislocations and (slightly less so) for 
neck pain. and low back pain. 
In the opinion of the 
ORIGINAL ARTICLE 
'yable5.·. .. , . ... ... .. 
MediQ~he'*lth retatedqJlQ'ity qf Itfe{HROOl) scores fiam patientS. 
.": : 
HRQOL SCOres 
-. . .'. ~ . ." ... 
:~=¢7:~:IDs . 
3Ten~n injuries 
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1 
1 
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.. 5 &d:·~gety 
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physiotherapists, most people would 
improve to full health after 
physiotherapy, with low back pain 
proving most resistant to treatment 
and osteoarthritis remaining the same 
despite, or more likely because of, 
treatment. 
The median QAL Y gains for each 
category and for the group of patients 
as a whole are presented ill Table 4. 
Sprains and strains and fracture 
patients had the lowest median QAL Y 
gains, and tendon injuries or 
dislocations and osteoarthritis patients 
-had the highest median QALY gains, 
with the other categories' QAL Y gains 
falling between these categories. 
In summary, serious acute injuries 
benefited more from physiotherapy 
than minor acute injuries did. Neck 
and back pain, (a combination of acute 
and chronic problems) benefited 
moderately, and chronic disability, 
represented in this sample by patients 
with osteoarthritis, benefited most. 
The patients' estimation of the 
variations in quality of life scores prior 
to treatment was not.as gre.atasthat 
estimated by the physiotherapists,but 
variations after treatment were 
consistent with the physiotherapists' 
estimations. The median quality of life 
scores for each patient .category .are 
shown in Table 5. 
Physiotherapists judged the patients' 
health states as slightly worse before 
treatment than the patients themselves 
did, and they believed more people 
would return to full health than 
actually did, and so estimated a greater 
benefit from physiotherapy than 
actually occurred. Overall, the level of 
agreement between physiotherapists 
and patients was high. There was no 
statistically significant difference 
between their estimates of the quality 
of life of patients both before and after 
treatment. Before treatment average 
differences were -0.00133 (95 per cent 
CI 0.03579-0.00001) and those after 
treatment were 0.000187 (95 per cent 
CIO.01839-0.01836). 
Costs of physiotherapy 
The cost of outpatient physiotherapy 
was estimated to be $15.20 per half 
hour treatment session (1990/91 
prices). This represents service costs 
only and does notinc1udecosts to the 
patients or wider social costs. The 
average patient received eight 
treatment sessions. Therefore, ,the 
average cost per course of 
physiotherapy treatment was $121.60. 
The cost varied between categories of 
patient, with ~ r~~e from ~l06.50 to 
$167,40.. Formdividual patlents, the 
cost varied more,as the number of 
treatments ranged from one to 18. 
Cost per QAL Y 
The cost of obtaining the equivalent of 
one year oflife in full health by 
physiotherapy for each of the 54 
patients, for each of the eight patient 
categories and for the group as a whole 
is shown in Table 6. On average, for 
the sample of patients as a whole, the 
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cost of achieving One QAL Y by 
physiotherapy was $970. 
There is dearly a large difference 
among categories using cost per QALY 
gained as a comparison. In general, the 
comparison bears out the henefits 
outlined previously. Not only do 
overuse injuries, tendon injuries and 
dislocations, osteoarthritis, back 
surgery and neck and hack pain benefit 
more from physiotherapy, but they 
also offer far better value for money 
than treatment of sprains and strains 
and fracture treatment. 
Discussion 
According to both physiotherapists and 
patients, physiotherapy treatment 
improved the health status of this 
sample of outpatients. The use of 
professional assessments of the 
effectiveness of the service may 
introduce bias hut the level of 
agreement between physiotherapists' 
and patients' assessments of health 
state before and after treatment gives 
some degree of confidence in this 
result. 
Comparisons are difficult, but similar 
studies using the Rosser index reveal 
that the average course of outpatient 
physiotherapy is good value for money. 
In Table 7 the cost of obtaining the 
equivalent of one year in full health by 
different means is illustrated. The 
figures in this table are presented for 
illustrative purposes only and should 
not be considered definitive. Such 
league tables are not an appropriate 
way to compare the cost effectiveness 
of alternative uses of health care 
resources (Gerard 1991, Mooney 
1992). The studies on which the tables 
are based usually employ different 
methodologies, and the results of 
foreign studies may be 
misrepresentative of studies in 
Australia because costs as well as utility 
values may differ. 
This study was limited by the small 
number of patients and must be 
regarded as a pilot project only. 
$imi1arly, caution should be exercised 
in generalising these results to all 
physiotherapy outpatient settings, as 
the type of patient seen in the study 
hospital might be very different in 
terms of diagnosis, severity and co-
morbidities. The demographic 
Characteristics of both the patients and 
physiotherapists will vary among 
centres, influencing the outcome. 
Nevertheless, physiotherapy has been 
.. 
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shown to represent moderate to good 
value for money. The level of cost 
effectiveness varied widely among 
individuals and among diagnoses. 
Questions have been raised about 
whether a generic measure of health 
status, like the Rosser index, is 
sensitive to small changes in quality of 
life such as may be produced by 
physiotherapy (Donaldson et al 1989). 
The experience of those patients being 
treated for osteoarthritis suggests that 
the Rosser index can be sensitive to 
short term improvements or the 
prevention of deterioration in health 
state. However, in general, the small 
sample size, especially in those 
categories where the condition is self 
limiting, leaves the question largely 
unanswered, 
One approach to this problem is the 
development of condition specific 
supplements for generic measures 
(Patrick and Deyo 1989). This may be 
of value to physiotherapy, where 
condition specific measures should be 
used to evaluate the relative merit of 
alternative treatments for a specific 
condition and to evaluate the merit of 
physiotherapy versus no physiotherapy, 
but where generic measures need to be 
used to allocate resources, both 
between different physiotherapy 
settings and between physiotherapy 
and other health care settings. 
For example, cost per QALY gained 
by physiotherapy could be compared 
with those gained by alternative 
interventions. In an acute setting, 
QALYs would be measured by 
combining gains in life expectancy with 
the alleviation of disability and distress. 
However, in a rehabilitation setting, 
comparing cost per QALYs gained by 
alternative treatments would use 
QAL Y measurement combining gains 
in life expectancy with the slowing 
down of the loss of quality oflife. 
Avoiding health status deterioration 
could be measured by specific 
categories such as dependency, life 
satisfaction or delay of 
institutionalisation. 
The values used in the Rosser index 
have also been criticised, as the sample 
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on which they were based was small 
and unrepresentative (Bryan 1988). 
There is also wide variation in values 
around the mean for each health state. 
This issue is part of a wider one 
addressing the question of whose 
values should count (eg the patient's or 
the community's) in a quality oflife 
index or profile. This question is 
beyond the scope of this study and it 
should be stressed once again that the 
Rosser values have been used to 
illustrate the feasibility of using cost-
utility analysis to evaluate 
physiotherapy. The results cannot be 
considered definitive. 
Conclusion 
The results of this study suggest that 
physiotherapy is an efficient means of 
improving health status. Though the 
benefits of physiotherapy appear minor 
in comparison with life saving 
interventions, the costs of 
physiotherapy are also moderate. Some 
errors may have been produced by the 
small sample size, the possible bias of 
the physiotherapists' judgements and 
the fact that the study was conducted 
in one location only. A number of 
issues which warrant further research 
have been highlighted by this study. It 
is apparent that the effectiveness of 
physiotherapy warrants further 
investigation. As well, the development 
of more sensitive health related quality 
'of life measures and other outcome 
measures is required. 
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